Microarray-based assay for the detection of genetic variations of structural genes of West Nile virus.
Adaptation through fixation of spontaneous mutations in the viral genome is considered to be one of the important factors that enable recurrent West Nile virus (WNV) outbreaks in the U.S. Genetic variations can alter viral phenotype and virulence, and degrade the performance of diagnostic and screening assays, vaccines, and potential therapeutic agents. A microarray assay was developed and optimized for the simultaneous detection of any nucleotide mutations in the entire structural region of WNV in order to facilitate public health surveillance of genetic variation of WNV. The DNA microarray consists of 263 oligonucleotide probes overlapping at half of their lengths which have been immobilized on an amine-binding glass slide. The assay was validated using 23 WNV isolates from the 2002-2005 U.S. epidemics. Oligonucleotide-based WNV arrays detected unambiguously all mutations in the structural region of each one of the isolates identified previously by sequencing analysis, serving as a rapid and effective approach for the identification of mutations in the WNV genome.